SHABETAI, DAVIDSON ventricular filling consequent upon hypertrophy and rigidity is the miiost important feature of the disease" and "'may vell be of gre.ater significance than outflow tract gradients." Apical rumblincg and blowing diastolic murmuirs have frequiently been reported in obstructive cardiomyopathy with outflow-tract obstruiction,' 2, 2, 6. 8 12 although Braunwald and associatesl8 reported finldinig a diastolic murmur in only one of 64 such patients studied.
Echocardiograms of patients with hypertrophic obstructive cardiomyopathy have demonstrated that in early diastole the velocity of posterior motion of the anterior leaflet of the mitral valve is reduced in a manner comparable to that found in mild or moderate mitral stenosis 164- The purpose of this paper is to report three cases of hypertrophic cardiomyopathy with obstruction confined to the inflow tract of the left ventricle. We are reporting them, not as clinical curios, but because the syndrome may mimiiic mitral stenosis, vith potentially disastrous consequences.
These cases of primary myocardial disease were characterized by exertional dyspnea, a loud apical first sound, a low-pitched apical diastolic mur-mur, and an initial clinical diagnosis of mitral stenosis. All of them were referred to the University of Kentucky Medical Center for mitral valvotomy. Since in many centers patients with mitral stenosis undergo cardiac surgery without cardiac catheterization, we feel that it is important to . :^y s->st-t + -. normal but showed a dominant a wave. The blood pressure was 120/70 mm Hg and the heart rate was 76/min. The apex beat was in the midelavicular line, and a left parasternal lift was palpable. The intensity of the first heart sound at the apex was increased, and the second heart sound was paradoxically split. A third heart sound and an apical diastolic rumbling murmur with loud presystolic accentuation were auscultated at the apex. Roentgenographic studies revealed slight cardiomegaly and left atrial enlargement. The The clinical examination yielded findings that were deceptive and led, in all three patients, to the erroneous diagnosis of mitral stenosis. In all, the apical first heart sound was abnormally loud, and in all a delayed apical diastolic murmur with a low-pitched rumbling quality was heard. The murmur was indistinguishable from that of mitral stenosis. Under the circumstances, the third heart sound was mistaken for the opening snap of mitral stenosis, an error that would have been avoided had simultaneous apex cardiograms been obtained.12 An apical systolic murmur, which is common even in "pure" mitral stenosis,18 is the rule in mixed mitral valve lesions, and therefore is not helpful in distinguishing primary myocardial disease from rheumatic mitral valve disease. A left ventricular heave without evidence of mitral incompetence, aortic valve disease, or hypertension is an anomalous finding in a patient with the auscultatory findings of mitral stenosis and should strongly suggest the diagnosis of primary myocardial disease.
All three of our patients showed unequivocal roentgenographic evidence of left atrial enlargement. Pulmonary venous congestions with prominence of the upper-lobe vasculature was indistinguishable from that seen in patients with mitral stenosis. All had straightening of the left heart border, but in case 1 (M.R.) the films also suggested left ventricular enlargement, a finding which should have led to clinical distrust of the diagnosis of pure or dominant mitral stenosis. Calcification of the mitral valve was absent in all the patients. Conventional radiologic study of this syndrome yields results that superficially suggest mitral stenosis, but more thorough scrutiny discloses abnormalities which implicate left ventricular enlargement.
Electrocardiography
The ECG can be helpful in differentiating inflow-tract obstruction from mitral stenosis; however, the ECGs recorded from case 1 (M.R.) showed atrial fibrillation or P mitral and a frontal plane QRS axis of 750 and were considered to be consistent with mitral stenosis. However, the deep S waves in the right precordial leads and the T inversions in the left precordial leads should certainly have aroused suspicion of left ventricular hypertrophy. The ECGs in the other two cases were more helpful. That in case 2 (P.P.) registered Circulation, Volume XLV, January 1972 complete left bundle-branch block, an extraordinarily rare finding in mitral stenosis but a common one in myocardial disease and left ventricular hypertrophy. In case 3 (S.M.), Q waves in leads reflecting the inferior and lateral aspect of the myocardium were useful in establishing the diagnosis of primary myocardial disease. This finding and the vectorcardiogram, which showed signs of left ventricular hypertrophy, would not be expected in ordinary mitral stenosis. Thus, while some features consistent with mitral stenosis may be seen on the electrocardiogram, the tracing may be expected to reveal in addition evidence of left ventricular hypertrophy and myocardial abnormality.
Echocardiography
Echocardiography was helpful in excluding significant mitral stenosis but was disappointing in that, so far, it has not yielded a pattern diagnostic of inflow-tract obstructive cardiomyopathy. Excursion of the anterior leaflet of the mitral valve was normal or supranormal in all the cases. and this observation established that the valves were pliable. In S.M. and P.P. the rate of mitral valve closure was slower than normal. In these cases it is probable that impedance to left ventricular filling caused by reduced diastolic compliance of the left ventricle or extrinsic distortion of the valve as in Teare's' case was the cause of slow closure of the anterior leaflet of the mitral valve. Further experience with echocardiography in hypertrophic cardiomyopathy without outflowtract obstruction may clarify this problem. vine thrombosis, pulmoinary emboli, anid iintractable cardiac failure followed relentlessly upon each other. In the 2 y.ears that have elapsed since \ve first examined P-P., she has sustained pulmonary emboli and episodic heart failure. When we first encountered S.M., she displayed the findings of mitral stenosis. Txx o years later she had signs of mitral incompetence. Her subsequent course h-as been that of progressive cardiac failure.
Conclusions
The mechanisms for the loud apical first heart sound and diastolic rumbling mnurmur remain in doubt. The P-R interval was not abbreviated in ainy instance. In individual cases the mechanisms differ. Thus, in S.M. and PP.. echocardiography and small mitral diastolic pressure gradients were compatible xvitb mitral valve distortion, but in M.R. evidence for mitral restriction was absent.
The prognosis is poor and the specific dangers are pulmonary or cerebral embolism, atrial fibrillation, progressive mitral incompetence, and cardiac failure. The diagnosis depends upon recognizing that apical diastolic rumbling murmurs are not necessarily diaglnostic of mitral stenosis or left-to-right shunt. 
